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DETAILED ACTION 
Status of Application 

Claims 1 , 3-53 and 75-79 are pending and presented for examination. Claims 54- 
74 are withdrawn. The references supplied on the IDS dated 31 July 2009 have only 
been considered on their pertinent English sections. The objection to claim 6 is 
withdrawn. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1 , 3-53 and 75-79 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Both claims 1 and 30 recite ". . . does not significantly affect any application 
properties of the diamond material . . .", the usage of 'significantly affect' implies that 
some level of effect is allowed, however to what degree cannot be construed given the 
specification at hand and the instant claim set. Furthermore, application properties are 
also indefinite. Applicants are requested to amend in what the properties are and to 
what degree they can be affected under the claims. 

Claim Rejections - 35 USC § 102/103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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Claims 1 & 3-7, 11, 21-26, 29-35, 40-49, 51-52 and 75-79 are rejected under 
35 U.S.C. 102(e) as being anticipated by, or in the alternative under 35 U.S.C. 
103(a) as being unpatentable over Linares et al (WO 03/014427). 

Regarding claims 1 and 29, Linares teaches a method of growing a single crystal 
diamond by using a diamond substrate with a certain orientation in a CVD process (pg 
32, lines 31 -32), introducing a source gas to grow a single crystal diamond having a 
certain orientation, wherein the incorporation of a boron dopant is controlled (pg 33, 
lines 8-30). Linares discloses that the doping of the diamond structure by dopant atoms 
increases the average distance between carbon atoms in the diamond because the 
dopant atoms are larger than carbon atoms (pg 13, lines 23-31). Thus, these marks 
made by the dopant would only be viewable under special viewing conditions, and can 
be considered fingerprints. Linares further discloses that the addition of boron in 
diamond results in optical absorption in the near infrared. Thus, the mark caused by 
boron impurities would be rendered detectable when the diamond material is exposed 
to a certain radiation. It is to be noted that the addition of an impurity is disclosed by 
applicant and that it will result in the formation of a defect (one-dimensional defect inter 
alia a point defect) which will result in a change of the phononic vibration frequency of 
the cubic diamond structure. One of ordinary skill in the art of crystallography would be 
aware of this fact and would know that as such, the structure will vibrate at a 
characteristic wavelength. Said characteristic wavelength can be controlled via said 
adjustment to which a skilled artisan would do. 
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Regarding claims 3 and 4, Linares teaches a process of incorporating boron 
impurities into a single crystal diamond, wherein the source gas has been enriched with 
diborane (pg 35, lines 17-20). This would inherently cause the boron dopant to be 
provided in one or more layers or regions of the diamond material during synthesis, as 
the dopant is introduced in a controlled manner continuously. 

Regarding claim 7, Linares discloses that the single crystal diamond contains 
boron (pg 33, lines 8-30). Boron doping is known to impart a blue coloration to diamond 
crystal, as disclosed in Linares (pg 16, lines 9-12). Because the blue wavelength lies 
within 400 to 500 nm, it is inherent that a diamond crystal with boron doping would 
phosphoresce within the range of the instant claim. 

Regarding claim 1 1 , Linares discloses that the boron content is higher than the 
nitrogen content (pg 27, lines 22-29). 

Regarding claim 21 -23, doping the diamond crystal would inherently produce a 
defect center because the dopant atoms (boron or nitrogen) are larger than carbon 
atoms (pg 13, lines 23-30), and that these defects are not found in natural diamond 
because the defects present in the CVD diamonds are doped in a controlled manner, 
which is different from that of a naturally occurring diamond. 

For claims 24-25, modifying the diamond would inherently cause the optical 
properties of the diamond to change, thereby altering the measurable optical properties, 
allowing changes to be measured and thereby allowing identification of modification. 

Regarding claim 26, Linares discloses that the doped diamond crystal have a 
unique combination of properties as a result of their impurities (pg 1 2, lines 1-14). Thus, 
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it would be inherent that the resulting fingerprint can be used to identify the synthetic 
nature of the material it is present in. 

Regarding claim 30, Linares teaches a single crystal diamond by using a 
substrate with a certain orientation in a CVD process (pg 32, lines 31-32), introducing a 
source gas to grow a single crystal diamond having a certain orientation, wherein the 
incorporation of a boron dopant is controlled (pg 33, lines 8-30). Linares discloses that 
the doping of the diamond structure by dopant atoms increases the average distance 
between carbon atoms in the diamond because the dopant atoms are larger than 
carbon atoms (pg 1 3, lines 23-31 ). Thus, these marks made by the dopant would only 
be viewable under special viewing conditions, and can be considered fingerprints. 

Regarding claim 31 , Linares discloses that the CVD single crystal diamond may 
be used as a gemstone (pg 15, lines 23-27). 

Regarding claims 32-34, doping the diamond crystal would inherently produce a 
defect center because the dopant atoms (boron or nitrogen) are larger than carbon 
atoms (pg 13, lines 23-30), and that these defects are not found in natural diamond 
because the defects present in the CVD diamonds are doped in a controlled manner, 
which is different from that of a naturally occurring diamond. 

Regarding claim 35, it is readily apparent that the impurities as fingerprint form 
defect centers because they are larger than carbon atoms. Furthermore, it is also 
readily apparent to observe optical properties through the table of the gemstone, as 
doing so minimizes refraction. 
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Regarding claim 40, Linares discloses a CVD single crystal diamond wherein 
there are a multitude of doped layers (pg 39, lines 20-23). It is readily apparent to one 
skilled in the art that a gemstone cut from this diamond would have layers 
approximately parallel with the table of the gemstone, since the top layer would already 
be flat and therefore be the basis for the gemstone table. 

For claims 41-43, Linares discloses that the CVD single crystal diamond doped 
with boron may be used as a surgical blade or other cutting tool (pg 16, lines 3-6). 

Regarding claims 44-47, Linares discloses a CVD single crystal diamond doped 
with boron that has layer thickness of 250 um (pg 40, lines 18-24). 

For claims 48-49, Linares discloses a CVD single crystal diamond doped with 
nitrogen that has layer thickness of at least 20 um, preferably at least 50 um (pg 25, 
lines 11-27). 

Regarding claim 51 , Linares discloses that the CVD single crystal diamond may 
contain layers of varying impurity levels. This would inherently possess properties of 
having discrete layers under suitable illumination conditions because varying levels of 
impurities would alter the illumination patterns. 

Regarding claim 52, Linares discloses that the CVD single crystal diamond may 
contain a layer free of defects while other layers have defects (pg 12, lines 15-22). 

Regarding claims 75, it is found in at least one layer (Id.). 

Regarding claims 77-78, the mark of origin could exist in more than one layer as 
it would merely be a duplication of the method steps and accordingly a prima facie case 
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of obviousness exists (See MPEP 2144.05). A spacer layer would merely be a layer 
where it was not performed. 

Regarding claim 79, since no optical properties are changed, the limitations of 
instant claim 79 is considered met. 

Claims 5-6, 12, 50 are rejected under 35 U.S.C. 102(e) as being anticipated 
by, or in the alternative under 35 U.S.C. 103(a) as being unpatentable over Linares 
et al (WO 03/014427), as evidenced by Vlasov (Relative Abundance of Single and 
Vacancy-Bonded Substitutional Nitrogen in CVD Diamond, phys. Stat, sol 181, 83, 
2000). Both references appear in applicant's IDS and thus are not being provided. 

Regarding claims 5-6, Linares recognizes that nitrogen doping may be used for 
similar purposes as boron doping (pg 14, lines 20-30). If nitrogen is used as a dopant in 
the single crystal diamond structure, the single crystal diamond would inherently show 
photoluminescence peaks at 533 nm, 575 nm or 638 nm as evidenced by Vlasov et al 
{Relative Abundance of Single and Vacancy-Bonded Substitutional Nitrogen in CVD 
Diamond, pg 85, Fig. 1 ). 

Regarding claim 12, Linares discloses that the single diamond crystal may 
contain boron and nitrogen content (pg 22, lines 10-18). Boron is known to impart a 
blue coloration to diamond crystal, as disclosed in Linares (pg 16, lines 9-12). Because 
the blue wavelength lies within 400 to 500 nm, it is inherent that a diamond crystal with 
boron doping would phosphoresce within the range of the instant claim. Additionally, if 
nitrogen is used as a dopant in the single crystal diamond structure, the single crystal 
diamond would inherently show photoluminescence peaks at 533 nm, 575 nm or 638 
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nm as evidenced by Vlasov et al (Relative Abundance of Single and Vacancy-Bonded 
Substitutional Nitrogen in CVD Diamond, pg 85, Fig. 1). 

Regarding claim 50, Linares discloses that nitrogen doping may be used for 
similar purposes as boron doping (pg 14, lines 20-30). If nitrogen is used as a dopant in 
the single crystal diamond structure, the single crystal diamond would inherently show 
photoluminescence peaks at 575 nm and 638 nm as evidenced by Vlasov et al 
{Relative Abundance of Single and Vacancy-Bonded Substitutional Nitrogen in CVD 
Diamond, pg 85, Fig. 1 ). These wavelengths are associated with orange colorations. 
Additionally, boron doping is known to impart a blue coloration to diamond crystal, as 
disclosed in Linares (pg 16, lines 9-12). 

Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Linares et al (WO 03/014427). 

Regarding claims 8-9, Linares discloses a boron concentration in the single 
crystal diamond between 0.03 ppm and 3,000 ppm. The instant claim recites an 
overlapping range, which is a prima facie case of obviousness (See MPEP 2144.05). It 
would have been obvious, at the time of invention, for one skilled in the art to select a 
concentration within the range prescribed by Linares. 

Claims 36-38 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Linares et al (WO 03/014427), further in view of Gilbertson (US Patent 6,665,058). 

Regarding claim 36, Linares does not disclose a gemstone having a solid 
geometrical shape or an unfilled geometrical shape, with an axial symmetry 
perpendicular to the table of the gemstone. 
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Gilbertson discloses a method of determining the symmetry for gemstones 
having the qualities of the instant claim (abstract). 

It would have been obvious at the time of invention to one of ordinary skill in the 
art to apply the teachings of Gilbertson to Linares in order to make a gemstone having a 
solid geometrical shape with axial symmetry perpendicular to the table of the gemstone 
because the lack of such features decreases the brilliance of the gemstone as well as 
its value (Gilbertson, column 4, lines 5-15). 

For claim 37, Gilbertson teaches a gemstone that has a generally round shape 
(see Fig 5-8). This generally round shape lends to the symmetry of the gemstone. Any 
feature observable through the table of the gemstone would constitute a spot. 

Regarding claim 38, the gemstones of Gilbertson (Fig. 5-8) have round brilliant 
forms (columns 3-4, lines 33-4). 

Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Linares et al (WO 03/014427), in view of Falabella (US Patent 5,474,816) and 
Fernandes et al ("Porous silicon capping by CVD diamond", Vacuum, Vol 52, pg 
215-218). 

Regarding claims 13 and 14, Linares does not disclose a layer or region that 
emits 737 nm radiation. Falabella teaches a diamond material containing silicon 
dopants (column 3, lines 23-48). According to Fernandes, silicon has 
photoluminescence at 737nm (pg 216, Fig 2). 

One of ordinary skill in the art would have been motivated to use silicon as a 
dopant in a CVD single crystal diamond, as taught by Falabella, in the process taught 
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by Linares because it reduces the stress levels present in the diamond (column 3, lines 
23-48). 

Regarding claim 15 and 16, neither Linares nor Falabella disclose the 
concentration of silicon added as a dopant in the single crystal diamond. Linares does 
disclose that the amount of impurity present affects the crystal lattice of the diamond 
structure (pg 13, lines 25-28). Thus, it would have been obvious to one of ordinary skill 
in the art at the time of invention to optimize the concentration of the dopant present in 
the diamond to arrive at a dopant concentration that would not adversely affect the 
diamond structure (See MPEP 2144.05 II). 

Claims 17-18, 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Linares et al (WO 03/014427), in view of Vlasov et al (Relative Abundance of 
Single and Vacancy-Bonded Substitutional Nitrogen in CVD Diamond, phys. Stat, 
sol 181, 83, 2000). 

Regarding claim 17, Linares discloses that single diamond crystals containing 
impurities such as boron have optical absorption coefficients, but does not teach their 
observance with the human eye using filters and lenses. 

Vlasov teaches measuring the luminescence with a spectrometer (pg. 84), which 
inherently have lenses and filters incorporated within them. This luminescence would 
be observed with the human eye if desired, because the luminescence is within the 
visible wavelengths (pg 85). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to use the method of Vlasov to determine the level of impurities present in the 
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diamond crystal made in Linares because the process of Vlasov can be used to 
determine the amount and type of dopants present in the crystal (Vlasov, pg 84). 

Regarding claim 18, Vlasov measures the intensity of the photoluminescence 
emitted by the dopants in the crystal (pg 85, Fig 1). 

Regarding claim 20, Vlasov shows an optical image capture that is produced 
from a spectrophotometer, which inherently containts lenses and filters (pg 85, Fig 1). 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Linares et al (WO 03/014427) in view of Vlasov et al {Relative Abundance of Single 
and Vacancy-Bonded Substitutional Nitrogen in CVD Diamond, phys. Stat, sol 
181, 83, 2000), as applied to claim 18 above, further in view of Falabella (US 
Patent 5,474,816) and Fernandes et al ("Porous silicon capping by CVD diamond", 
Vacuum, Vol 52, pg 215-218). 

Regarding claim 19, Linares in view of Vlasov do not teach detecting 737 nm 
radiation. Falabella and Fernandes teach silicon doping of diamonds (Falabella, column 
3, lines 23-48; Fernandes, pg 216, Fig 2), which would inherently give off 737 nm 
radiation (Fernandes, pg 216, Fig 2). 

Thus, one of ordinary skill in the art at the time of invention would be motivated to 
detect 737 nm radiation using the radiation detection method of Vlasov in the process 
taught by Linares modified by Falabella, because if silicon impurities were present in the 
diamond, then one would want to detect their presence. 

Claims 27-28, 53 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Linares et al (WO 03/014427), in view of Gresser (US Patent 4,392,476). 
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Regarding claims 27-28, Linares does not teach the impurity as a fingerprint 
being used to identify the manufacturer or in the manner of a trademark. 

Gresser teaches a method of placing identifying indicia on the surface of 
gemstones, such as trademark symbols or names (column 2, lines 13-23). 

Thus, it would have been obvious at the time of invention to one of ordinary skill 
in the art to use the impurity fingerprint of Linares to identify the manufacturer or in the 
manner of a trademark, in order to categorize various characteristics of the diamond for 
valuation purposes as described by Gresser (Gresser, column 1 , lines 10-17). 

Regarding claim 53, the process of Linares in view of Gresser necessarily 
produce a gemstone product containing a fingerprint used in the manner of a trademark. 

Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Linares et al (WO 03/014427), as applied to claim 35 above, further in view of 
Buchner (US Patent 5,524,458). 

Regarding claim 39, Linares does not teach a rectangular shaped gemstone. 

Buchner teaches gemstones that have rectangular shapes (see Fig 2, items 4, 
8), as described in the specification (column 8, lines 8-13). 

It would have been obvious to one of ordinary skill at the time of invention to 
make a gemstone with a rectangular shape as taught by Buchner, as it is clear that 
there is demand for gemstones of such shapes, from the product made by the process 
taught by Linares. 

Because of the way in which the diamond is made in the process of Linares, the 
observable feature would be in the shape of a square because the doping is done by 
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layer (pg 14, lines 20-30), and so the features would take the shape of the cut 
gemstone. 

Response to Arguments 

Applicants raise the argument that Linares does not disclose inclusion of 
chemical dopants in a concentration which is not readily detectable under normal 
viewing conditions, does not affect the perceived quality or significantly affect its 
properties (remarks at 1). 

Applicants point out that high doping concentrations in Linares would cause the 
properties, namely band gap, to be modified. However, as shown above Linares recites 
a wide range of ppm for instance in boron of 0.03 to 3000 ppm. Applicants claim 
generally 0.0001 to 10 ppm. 0.03 lies within that range. Accordingly applicants 
argument here is not persuasive as a recited doping range is disclosed by the prior art, 
and since the office is unable to test this, a prima facie case of obviousness exists over 
the range. Applicants are requested to submit testing data showing that indeed 
practicing Linares would affect the properties, perceived quality, etc. (This after 
applicants have properly amended around the supra 1 12(2) rejections). 

Further argument is made to the fact that the doping concentration is not recited 
as a mark of origin or fingerprint. While Linares is not concerned with showing a mark of 
origin, one of ordinary skill in the art would however understand that typically chemical 
markers are utilized as sources of gleaning origin. If the dopant concentration is indeed 
what applicants feel is what is novel and non-obvious then applicants should amend 
them into the independent claim. 
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Furthermore applicants are not claiming marking inside of the diamond (remarks 
at 2-3), or on the surface. Therefore as they admit, it is known to indeed somehow mark 
a diamond. 

Conclusion 

Claims 1 & 3-53 and 75-79 are remain rejected. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard M. Rump whose telephone number is (571) 
270-5848. The examiner can normally be reached on Monday through Friday 7:00 AM- 
4:30 PM (-5 GMT). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on (571)272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571 - 
273-8300. 

/R. M. R./ 

Examiner, Art Unit 1736 



/Stuart Hendrickson/ 

Primary Examiner, Art Unit 1736 



